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© Signalling method and system for packet network. 

© The invention provides a method which achieves 
reduction of virtual channel connection delay time 
involved in signaling without using virtual channels 
as permanent virtual channels (PVC) and without 
performing wasteful allocation of a signal bandwidth 
and of a signaling system. In the signaling system, 
when transmission terminal 100 transmits a packet, 
packet transmission control section 110 delivers a 
request for transmission of a packet to signaling 
'transmission section 101. Upon reception of the re- 
quest, signaling transmission section 101 searches 
VC and signal bandwidth table 102 and sends out, 
when a virtual channel is registered and a necessary 
signal bandwidth is held, a packet using the virtual 
channel, but requests, when a virtual channel is 
registered but the signal bandwidth is short, a packet 
switching system only for a signal bandwidth and 
then sends out the packet by way of the virtual 
channel. On the other hand, when no virtual channel 
is registered, signaling transmission section 101 de- 
livers signaling to request transmission of the next 
packet to the packet switching system. Table 102 
includes, for each destination address, virtual chan- 
nel timer 112 for release the virtual channel applied 
thereto after the virtual channel is held for a pre- 
determined period of time after it becomes free, and 
bandwidth timer 111 for reducing the signal band- 



width after each predetermined interval of time after 
the virtual channel becomes free. Each end of a 
packet transmission, the two timers are reset to 
clock. 
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This invention relates to a signaling system for 
a connection oriented packet network, and more 
particularly to a high speed connection 
setup/release signaling system. 

Conventionally, the controling procedure of 
connection setup/release between a source termi- 
nal and a destiration terminal on a connection ori- 
ented packet network, that is, a signaling system, is 
constituted in order to accommodate a connection 
oriented terminal of a low function such as a tele- 
phone set. Accordingly, a large number of complex 
signaling messages to be communicated is com- 
plicated in processing. Consequently, such a sig- 
naling system is not suitable for high speed con- 
nection setup. When a connectionless terminal 
such as a computer is accommodated while using 
the signaling procedure as is, the connection setup 
delay time causes a serious problem in responsive 
applications. 

A complicated controlling procedure is dis- 
closed in "Draft Text for Q.93B", pp. 1-72, which is 
a draft for standardization from the Working Party 
XI/6 in Study Group XI of CCITT held in Geneva 
June 22 to 26, 1992. 

In the draft for standardization, it is determined 
that signaling is performed by the exchange of 
messages, including six messages including 
SETUP for establishing connection, three mes- 
sages including Disconnect for cancelling connec- 
tion, and three messages including Status as other 
messages. The structure of the messages includes 
common portions including a protocol identifier, a 
call number and a type of message, and special 
information factors for the individual messages. 

In the conventional signaling system, since a 
virtual channel (VC) is setup and release each time 
an application, packet transmission or burst trans- 
mission is started and ended, when an application 
is started and ended frequently like an interactive 
connectionless packet, the time required to connect 
and disconnect the VC becomes longer than the 
time during which data are transferred. In particular 
in the communication of a packet to the same 
destination, the VC to the same destination must 
be setup/release frequently. 

Information factors of the setup message for 
establishing connection in Q.93B employ, in order 
to designate the called party to be connected, a 
traffic descriptor for a signal bandwidth, necessary 
for communication using a called party number and 
a called party, subaddress. Since each exchange 
can only perform signaling for a hop-by-hop routing 
wherein it examines the called party number and 
the traffic descriptor in a received setup message 
to determine a certain next route having a neces- 
sary signal bandwidth and performs, after arriving 
at the object of the called party address, signaling 
with the called party subaddress, when a plurality 



of stages of switches are involved, much time is 
required for processing of routing selection at each 
of the switching system. Consequently, there is a 
drawback in that the end-to-end VC setup time is 
5 long. 

Further, in Q.93B, since a terminal performs, 
when it is in a connection setup phase, acquisition 
of a VC for transmission and acquisition of an end- 
to-end communication route by way of communica- 

w tion of the six messages including Setup, the pro- 
cessing delay time and the propagation delay time 
cannot be ignored even when a small amount of 
data is communicated. 

Accordingly, in order to achieve setup signaling 

75 quickly, not the countermeasure wherein a VC is 
allocated on demand by the switching system for 
each transmission of a packet, but signaling 
wherein the terminal itself has some VCI(VC Iden- 
tifier) initially and can select a VC without inter- 

20 action with the switching system is required. 

It is an object of the present invention to pro- 
vide a high speed signaling method for a connec- 
tion oriented packet network which solves the prob- 
lem of the long connection delay time owing to the 

25 conventional signaling of Q.93B of the CCITT stan- 
dardization draft. 

In order to attain the object described above, 
according to a first aspect of the present invention, 
there is provided a signaling method for VC con- 

30 nection setup/release on a connection oriented 
packet network, in which each terminal acquires 
the logical channel (VC) to transmit a packet to a 
packet switching system (describes as "packet 
switch" hereinafter) and the packet switch sets up 

35 a VC corresponding to the request for transmission 
of the packet and notifies the VCI to the terminal, 
the signaling method comprising the steps of: 

recording, by the terminal, the VCI notified 
from the packet switch and transmitting a message 

40 packet to the destination terminal by way of the 
VC, 

holding, after the end of the transmission of the 
message packet, the VC for a predetermined pe- 
riod of time; 

45 searching for the VC when the terminal tries to 

transmit the next message packet; and 

transmitting, when the VC remains, the packet 
through the VC; 

but performing, when the terminal confirms that 
so the VC does not remain, signaling to acquire the 
logical channel to transmit the next packet to the 
packet switch. 

Accordingly, since a VC is held for a predeter- 
mined period of time even after the end of the 
55 transmission of a packet to a certain called party is 
completed, when, a request for transmission of a 
packet to the same address occurs, the existing VC 
can be used as is, and accordingly, the time other- 
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wise required for signaling can be omitted. 

It is a second object of the present invention to 
provide a system which realizes the signaling 
method of the first object, and in order to attain the 
second object, there is provided a signaling system 
for VC connecion setup/release on a connection 
oriented packet network in which each terminal 
acquires the VC to transmit a packet to a packet 
switch and the packet sets up a VC having a signal 
bandwidth corresponding to the request for trans- 
mission and notifying the VCI to the terminal, the 
signaling system comprising: 

each terminal including a VC disconnection 
timer for disconnecting the VC provided to the 
terminal after a predetermined period of time after 
the end of the transmission through the VC; 

a signal bandwidth timer for successively de- 
creasing the signal bandwidth on the held VC as 
the unused time duration of the held VC increases; 

VC holding and indicating table means for re- 
cording the held VC provided thereto during each 
holding time; 

means for searching, when a packet transmis- 
sion is required, the table and transmitting, when it 
is confirmed that the VC to the same called party 
terminal is held with holding a necessary signal 
bandwidth, the packet using the VC; 

means for performing, when the search reveals 
that the VC to the same called party terminal is 
held but a necessary signal bandwidth is not held, 
signaling to provide a request to the packet switch 
to provide the necessary signal bandwidth only; 
and 

means for performing, when the search reveals 
that no VC to the same called party terminal is 
detected, signaling to provide a request to the 
packet exchange to provide the necessary VC and 
signal bandwidth. 

It is a third object of the present invention to 
achieve reduction of the routing time at each 
switching point. In order to attain this object, ac- 
cording to the present invention, there is provided 
a signaling system for VC connection setup/release 
on a connection oriented packet network in which 
each terminal acquires the VC to transmit a packet 
to a packet switch and the packet switch sets up a 
VC having a signal bandwidth corresponding to the 
request for transmission and notifying the VCI to 
the terminal, the signaling system comprising: 

the packet switch including means for notifying 
the terminal, when signaling to request transmis- 
sion of a packet is received, a routing path from a 
source terminal to the .destination terminal by per- 
forming hop-by-hop routing using the address of a 
called party terminal included in the signaling from 
the terminal; 

each terminal comprising a virtual channel and 
a routing path table for storing a VC to the called 



party address already held and the routing path of 
the held VC received from the packet switch when 
there is no held channel for a predetermined period 
of time after the end of the transmission through 
5 the VC; 

each terminal further comprising means for 
searching, when a packet is to be transmitted, the 
VC and the routing path table, sending out the 
packet to the VC when a VC corresponding to the 
w called party address is detected, performing, when 
VC is not existing but the routing path to the called 
party terminal address is detected, the signaling 
with the routing path instead of called party ad- 
dress and sending out a message packet onto the 
75 acquired VC connected thereby, but delivering, 
when no information is detected in the table, a 
signaling request for transmission of the next pack- 
et to the packet switch. 

It is a fourth object of the present invention to 
20 achieve an increase in speed upon transmission by 
allocating an unused VC to a transmission terminal 
in advance. In order to attain this object, according 
to the present invention, there is provided a sig- 
naling method for VC connection setup/release on 
25 a connection oriented packet network in which 
each terminal acquires the VC to transmit of a 
packet to a packet switch and the packet switch 
sets up a VC having a signal bandwidth corre- 
sponding to the request for transmission of the 
30 packet and notifies the VCI to the terminal, the 
signaling method comprising the steps of: 

allocating, at the packet switch, to an input port 
of the packet switch, a number of free VCs for 
each output port as a high speed mode VC; 
3S allocating, at each terminal, free VSs to an 
input port of the packet switch as a high speed 
mode VC; 

selecting, when a terminal tries to send a pack- 
et, a VC applied as the high speed mode VC 

40 instead of acquiring it from the packet switch and 
performing signaling with the specified VC number 
of the high speed mode VC and a called party 
address on a signaling packet to the packet switch; 
discriminating, in the packet switch, an output 

45 port according to the called party address of the 
received signaling packet, and allocating an appro- 
priate VC and forwarding the packet to the output 
port; and 

thereafter renewing the VCs relationship table 
so between input and output ports. 

Meanwhile, the called party address to be 
placed in the signaling packet in the signaling 
method for the packet network of the fourth object 
of the present invention described above may be 
55 replaced with the source routing path, which shows 
the path from the source terminal to the destination 
terminal, recited in the signaling system for the 
network of the third object of the present invention. 
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It is a fifth object of the present invention to 
provide a signaling system for a packet network for 
realizing the method of the fourth object. 

In order to attain this object, according to the 
present invention, there is provided a signaling 5 
system for VC connection setup/release on a con- 
nection oriented packet network in which each ter- 
minal acquires the VC to transmit a packet to a 
packet switch, and the packet switch sets up a VC 
having a signal bandwidth corresponding to the w 
request for transmission and notifying the VCI to 
the terminal, the signaling system comprising: 

the packet switch including means for renew- 
ably allocating, to an input port of the packet 
switch, some free VCs for each output port as high is 
speed mode VCs; 

a free VC table which is existing on each input 
port for a high speed mode, where the output port 
number and the free VCs allocated to the output 
port are registered for high speed mode signaling; 20 

a header translator table for indicating mode 
information representative of whether information 
received at the input port of the packet switch is a 
high speed mode or an ordinary signaling mode, 
information representative of a virtual channel iden- 25 
tifier (VCI), and an output port number and output 
port information as VCI information at the output 
port number; 

each terminal including a VC and mode table 
indicating called party addresses, VCs correspond- 30 
ing to the addresses held for a predetermined 
period of time after the end of the transmission 
through the VC; 

a free VC table on the terminal for a high 
speed mode VC in which free channels of links to 35 
the input port of the packet switch are renewably 
allocated; 

means for searching, when a packet is to be 
sent out, the VC and mode table for a VC to a 
called party address and sending out a message 40 
packet through the VC, when the VC is detected, 
and when the VC is not detected, performing the 
signaling with the appropriate CI picked up from 
the free VCI. table and the called party address on 
a signaling packet to the packet switch; and 45 

the packet switch further including means for 
discriminating an output port in response to the 
called party address of the received signaling 
packet, acquiring free high speed mode VC al- 
located to the output port and forwarding the sig- so 
naling packet, and then renewing the VCs table of 
the input and output ports. 

Fig. 1 is a block diagram of a first embodiment 
of a signaling system for the packet network of 
the present invention; 55 
Fig. 2 is a sequence chart of the signaling 
system in the system shown in Fig. 1; 
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Fig. 3 is a block diagram of a second embodi- 
ment of a signaling system for the packet net- 
work of the present invention; 
Fig. 4 is a diagrammatic view illustrating a meth- 
od of representing a source route of. the sig- 
naling packet shown in Fig. 3; and 
Fig. 5 is a block diagram of a third embodiment 
of a signaling system for the packet network of 
the present invention. 
In the following, the present invention is de- 
scribed in detail with reference to the drawings. 
First, a signaling system for connection and dis- 
connection of a virtual channel (VC) with less over- 
head procedure without a connecting of permanent 
virtual channel (PVC) is described with reference to 
its block diagram and sequence chart. Second, 
another signaling system which reduces route se- 
lection processing is described with reference to its 
block diagram. Third, a further signaling system in 
which a terminal determines free VCs is described 
with reference to its block diagram. Finally, a sys- 
tem wherein the signaling system which deter- 
mines free VCs and the signaling system which 
reduces the route selection processing are com- 
bined with each other is described. 

Fig. 1 is a block diagram showing a first em- 
bodiment of a signaling system for a packet net- 
work to which the first signaling method for the 
packet network of the present invention is applied. 

Each terminal 100 includes virtual channel (VC) 
timers 112, signal bandwidth timers 111 for dynam- 
ically varying the signal bandwidth held on VC and 
signal bandwidth table 102, packet transmission 
control section 110, and signaling transmission 
section 101. 

Separately, packet 150 includes packet ex- 
change section 151, and signaling handler 152. 

The signaling system of the present embodi- 
ment adopts the following controlling procedure in 
Fig. 1. 

When terminal 100 transmits a packet, packet 
transmission control section 110 delivers a request 
for transmission of the packet to signaling transmis- 
sion section 101. Signaling transmission section 
101 refers to VC and signal bandwidth table 102 
and performs one of operations (a1), (bl), or (c1) in 
response to the condition of the table. 

(ai) If a VC corresponding to the called party 
address and a signal bandwidth necessary for 
communication are written in table 102, the 
packet is transmitted through the VC. 
(bl) If a corresponding VC is held but a signal 
bandwidth necessary for communication is not 
provided in table 102, an allocation request for 
the signal bandwidth is delivered to packet 
switching system (packet switch) 150 in accor- 
dance with the conventional signaling method. In 
packet switch 150, packet exchange section 151 



6NSOOCID: <EP 060391 5A2_!_> 




7 EP 0 603 



detects that .the packet is a signaling packet and 
delivers the packet to signaling handler 152. 
Signaling handler 152 reallocates the requested 
amount of signal bandwidth in the VC between 
terminal 1 00 and packet switch 1 50 and returns 5 
its reply to signaling transmission section 101 
by way of packet exchange section 151. In 
response to the reply, signaling transmission 
section 101 describes the corresponding rela- 
tionship between the VC and the signal band- 70 
width into VC & signal bandwidth table 102. 
After completion of the description, packet trans- 
mission control section 110 transmits the packet 
to the called party through the allocated VC to 
packet switch 150. 75 
(d) If no corresponding VC and no signal band- 
width necessary for communication remain in 
table 102, an allocation request (signalling pack- 
et) for a VC with the necessary signal bandwidth 
is delivered to packet switch 1 50 in accordance 20 
with a signaling method similar to that in opera- 
tion (bl). and signaling handler 152 in packet 
switch 150 reallocates a free VC with the neces- 
sary signal bandwidth in the VC between termi- 
nal 100 and packet switch 150. Then, the cor- 25 
responding relationship of the called party ad- 
dress to the thus allocated VC and the signal 
bandwidth is described into VC & signal band- 
width table 102. After completion of the descrip- 
tion, packet transmission control section 110 30 
transmits the packet to the called party through 
the allocated VC to packet switch 150. 
Further, table 102 has VC timer 112 and signal 
bandwidth timer 111 for each destination address 
and resets and restarts both timers for each trans- 35 
mision of a packet Accordingly, the values of both 
timers represent intervals from the end of transmis- 
sion of the last packet. 

When an interval passes a first predetermined 
time accoridng to signal bandwidth timer 111, sig- 40 
naling transmission section 101 startes to deliver a 
request to decrease the signal bandwidth to packet 
switch 150. Signalling handler 152 in packet switch 
150 reallocates the shorter signal bandwidth and 
rewrites the allocated amount of VC & signal band- 45 
width table 102 together with a reply to signaling 
control section 101. When a predetermined limit of 
time has passed by signal bandwidth timer 111, 
signaling transmission section 101 delivers a re- 
quest to reduce the bandwidth to 0 to packet so 
switch 150, and the allocated signal bandwidth 
amount of VC & signal band table 102 is re-written 
to zero by way of a procedure similar to that 
described above. 

Separately, in this instance, since VC timer 112 55 
is set longer than signal bandwidth timer 111, even 
after signal bandwidth timer 111 passes the pre- 
determined limit of time, the VC remains con- 
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nected. When further time passes until the pre- 
determined limit of VC timer 112, signaling trans- 
mission section 101 delivers a request to discon- 
nect the VC (release packet) to packet switch 150, 
and consequently, the corresponding VC and the 
signal bandwidth are deleted from VC & signal 
bandwidth table 102 and the VC is disconnected 
by way of a procedure similar to that described 
above. 

Accordingly, when communication of an ap- 
plication having the same destination address or 
the same service is resumed, one of the signaling 
methods (a2), (b2), or (c2) is performed in accor- 
dance with the timer values of VC timer 112 and 
signal bandwidth timer 111. 

(a2) When both VC timer 112 and signal band- 
width timer 111 count the time without reducing 
the signal bandwidth, the held VC should be 
used to start communication without signaling. If 
no signal bandwidth necessary for the applica- 
tion is provided, signaling is performed to only 
request a signal bandwidth in accordance with 
signaling method (b1) described above. 
(b2) If VC timer 112 is on before the predeter- 
mined limit of time but the necessary signal 
bandwidth is less than the required signal band- 
width, signaling is performed by requesting only 
the signal bandwidth in accordance with sig- 
naling method (bl) described above. 
(c2) When both VC timer 112 and signal band- 
width timer 111 pass the predetermined limit of 
time, signaling is performed to request both a 
VC and a signal bandwidth in accordance with 
signaling method (c1) described above. 
While the signaling procedure between termi- 
nal 100 and packet switch 150 described above 
with reference to Fig. 1 relates to Fig. 2 which 
sequentially illustrates signaling between two pack- 
et switches together with signaling between a ter- 
minal and a packet switch. Fig. 2 shows an exam- 
ple wherein a VC and a signal bandwidth are not 
yet allocated to a called party address. 

When a packet is to be transmitted as shown 
at step 201, since no VC with the required signal 
bandwidth to the called party address is detected 
in the VC & signal bandwidth table, a signaling 
packet is delivered from terminal A to packet 
switch X in accordance with the system shown in 
Fig. 1. 

Data transmission is performed as shown at 
step 202 through the VC and the signal bandwidth 
assigned by the conventional signaling method 
wherein a routing table search is performed in a 
hop-by-hop mode at packet switches X and Y 
according to the signaling packet. After data trans- 
mission at step 202 is completed, data transmis- 
sion can be performed without signaling as seen 
from step 203 before the time limit of both the VC 
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timer and the signal bandwidth timer. When the 
signal bandwidth timer has passed the time limit, 
signaling to request only a signal bandwidth is 
performed in a hop-by-hop mode as shown at step 
204, and then data transmission is performed as 
shown at step 205. When both the VC timer and 
the signal bandwidth timer have passed their time 
limits, terminal A transmits a release packet to 
packet switch X requesting release of the VC as 
shown at step 206. In this manner, according to the 
present signaling system, neither the VC nor the 
signal bandwidth is released immediately after 
communication is completed but is held for a short 
period in order to reduce the overhead of signalling 
as much as possible. 

Fig. 3 is a block diagram showing a second 
embodiment of a signaling system for a packet 
network to which the second signaling method for 
the packet network of the present invention is ap- 
plied Describing operation of the signaling system 
ol the present embodiment, when a route is 
searched upon signaling, a physical port number is 
designated directly without searching a route based 
on the called party address, while allocation of a 
VC and a signal bandwidth at each link is based on 
the same controlling procedure as in the conven- 
tional hop-by-hop signaling system. The routing 
procedure in the present signaling system is con- 
cretely performed as follows referring to Fig. 3. 

When terminal 300 transmitting a packet to 
terminal 303 having a called party address of IP1 is 
described, terminal 300 searches VC and routing 
information table 301 and performs one of oper- 
ations (a), (b), or (c) in response to the content of 
the table. 

(a) If a VC corresponding to called party ad- 
dress IP1 is written in VC & routing information 
table 301, this signifies that a VC has already 
been set to the called party, and a packet is 
transmitted through the VC. 

(b) If no VC corresponding to the called party 
address and no routing information are written in 
table 301 , hop-by-hop routing based on the con- 
ventional signaling method is performed to set a 
VC with the required signal bandwidth for each 
link between the terminal and a packet switch 
and between packet switches, and simulta- 
neously, a reply information (linkage information 
of output port information) of ports of packet 
switches 350, 353, and 356 on a route from 
terminal 300 to terminal 303, the route which 
passes (for example, port 1 (352), port 3 (353), 
and port 2 (358)) is informed to terminal 300 so 
that the information is written into the routing 
information area of VC & routing information 
table 301. After completion of the writing, termi- 
nal 300 transmits the packet to terminal 303 
through the VC allocated. Information of which 
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ports of each packet switch on the route are 
connected can be obtained by a plurality of 
methods. For example, a method wherein sig- 
naling is performed, upon hop-by-hop signaling, 

5 adding output port information to the original 
signaling information and notifying the routing 
information to terminal 300 from destination ter- 
minal 303, and another method wherein, when a 
confirmation response is received from each re- 

w lay packet switch to terminal 300, all output port 
information is included. 

(c) If no VC corresponding to the called party 
address is written but routing information is writ- 
ten in VC & routing information table 301, route 
75 information is designated at a high speed by 
sending out signaling packet 310 including a 
setup message for signaling. Signaling packet 
310, including the setup message for signaling 
such as HOP counter 320 and linkage informa- 
20 tion 321 (source routing information) which has 
been acquired as described in (b) above, suc- 
cessively links output port information of the 
relay switches. Terminal 300 sends out signaling 
packet 310 of a signaling message wherein the 
25 value of HOP counter 320 is set to 1 and the 
route information written in table 301 is placed 
in the section denoted at 321. Upon receiving 
the message, switch 350 recognizes that the 
first route is port 1 (352) which is indicated by 
30 HOP counter value 1 in the message of sig- 
naling packet 310 and represents the first port 
number from the right. Simultaneously, the HOP 
counter value of message 310 add one, and 
transfer signaling packet 311 is transferred from 
35 output port 352 of packet switch 350. Similarly, 
it is known to switch 353 that, from HOP counter 
value 2 of message 31 1 , the next route is port 2 
(355) of the second output port number of 3 
from the right, and it is known to switch 356 that 
40 the last route is port 358 of the third port num- 
ber of 2 from the right. Thus, each of packet 
switches 353 and 356 allocates a VC which 
requires a signal bandwidth for each route. After 
completion of the signaling described above, 
45 terminal 300 transmits a packet through the VC 
allocated to terminal 303. 
In this instance, the following three techniques 
are available to place the source routing informa- 
tion in a signaling packet, including a method 
50 wherein a HOP counter in which the number of 
passed packet switches is recorded and port num- 
bers interconnecting route information are placed 
as seen from format 401 in FIG. 4 (various posi- 
tions. may be possible for the HOP counter and the 
55 route information), another method wherein both a 
switch number and a port number are linked as 
seen from format 402, and a further method 
wherein port numbers are rotated each for passage 
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of packet switches so that an output port may 
always be positioned at a fixed position in the link 
list as seen from format 403. 

Further, the routing information in table 301 has 
routing information timer 302 for each destination 
address, and each time a packet to a particular 
called party address is dialed, the routing informa- 
tion timer for the called party address is reset and 
restarted. Accordingly, the value of the timer repre- 
sents an interval of time which passes after the end 
of a packet transmission. When routing information 
timer 302 exceeds its predetermined time, only the 
routing information written on table 301. is erased. 

Accordingly, when routing information is not 
available, conventional signaling is performed and 
routing information is simultaneously acquired, but 
when routing information is available, the routing 
information can be allocated immediately by 
source routing. 

Fig. 5 is a block constructive view showing a 
third embodiment of the signaling, system for a 
packet network to which the third signaling method 
for the packet network of the present invention is 
applied. Describing operation of the signaling sys- 
tem of the present embodiment, a free VC is 
allocated to a terminal and a packet switch in 
advance so that a signaling packet can set a VC by 
selecting a free VC. Consequently, a packet can be 
sent out immediately after the signaling packet is 
sent out. The route control in the signaling system 
of the present embodiment concretely follows the 
following procedure shown by the arrows in Fig. 5. 
Free VCs at the output ports of packet switch 550 
are allocated as input ports in advance (when the 
other party of the output port is a terminal, a free 
VC at the output port of the packet switch is used), 
and the output port number and the free VC at the 
output port are written for high speed mode sig- 
naling in free VC table 553 as an output port. 
Separately, also on the terminal 500 side, unused 
VCs of the links to input port 520 of switch 550 are 
allocated and written into output port Free VC table 
502 for a high speed mode. 

When terminal 500 transmits a packet, the fol- 
lowing two controlling procedures are executed de- 
pending on the content of VC and mode table 501 . 

(a) When a VC to a called party address (for 
example, IP1 to IP3) exists in VC and mode 
table 501, this signifies that a VC has already 
been set, and a packet is transmitted without 
signaling. 

(b) When a VC to the called party address is not 
present in VC and mode table 501, an arbitrary 
VC is acquired from Free VC table 502 for a 
high speed mode and signaling packet 510 is 
transmitted. A data packet may be transmitted 
simultaneously. Signaling packet 510 includes 
VC field 511 into which a VC identifier allocated 



to the terminal is arbitrarily placed and destina- 
tion terminal address 512. Packet switch 550 
compares VC field 511 in received signaling 
packet 510 with header translator table 552, and 
5 when it is confirmed that the mode field repre- 
sents a high speed mode (quick) and the port 
number on the output port side and the VC 
corresponding to it are not yet decided, packet 
switch 550 interprets that the packet is a sig- 
10 naling packet. In the header translator table, 
mode information as to whether the mode is a 
high speed mode (quick) or an ordinary sig- 
naling mode, information of VC identifiers (VCIs) 
and information of output port numbers and 
75 VCIs at the port numbers are written as informa- 
tion of the output ports. When a signaling packet 
is received, switch 550 refers to destination ad- 
dress 512 of the signaling packet to determine 
to which port it should output, and arbitrarily 
20 selects a free VC for a high speed mode of the 
output port from output port Free VC table 553 
for an output port. Simultaneously, the relation- 
ship between the port number (1) of the output 
and the VCI (45) corresponding to the VCI (5) of 
25 the input port of header translator table 552 is 
rewritten. Thereafter, the thus selected VCI (45) 
is written into VCI field 514 to make transfer 
signaling packet 513, and transfer signaling 
packet 513 is outputted from output port 521. 
30 In this instance, the VC used is deleted from 

high speed mode free VC table 502 on the terminal 
side and from output port free VC table 553. 

Here, as a technique of discriminating whether 
a packet is a signaling packet or not, a method 
35 wherein a flag representing whether the packet is a 
data packet or a signaling packet is placed in 
advance in the header of the packet is available. 

When a VC is released after communication is 
completed or a timer for each destination address 
40 counts the predetermined limit of time after it is 
reset and restarted for each packet transmission as 
in the invention set forth in claim 1, the value of the 
mode of VC and mode table 501 is referred to, and 
if the mode is a high speed mode (quick), the VC 
45 is deleted from table 501 but is added to high 
speed mode free VC table 502. When a signaling 
packet to release the VC is received, the cor- 
responding portions of the output port and the VCI 
of header translator table 552 are deleted at input 
so port 520 on the switch 550 side while the port 
number and the VC are added to output port free 
VC table 553. The procedure for transferring the 
signaling packet for releasing the VC by a packet 
switch is the same as the procedure for setting up 
55 the VC. 

Signaling set forth in claim 5 is signaling 
wherein the routing information set forth in claim 3 
is used in place of the network address information 
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set forth in claim 4. Routing information to a called 
party address is further included in VC and mode 
table 501 shown in Fig. 5 and a timer is prepared 
for the routing information. When a packet is trans- 
mitted, inputted called party address 512 is con- 
verted into routing information to effect high speed 
signaling. When signaling packet 510 having rout- 
ing information is received, high speed mode sig- 
naling handler 551 is required . only to select a 
written output port when an output port should be 
discriminated. Consequently, routing for a signaling 
packet to an output port can be achieved at a high 
speed. In signaling with a called party address 
included in signaling packet 510, the present tech- 
nique is very simple in processing compared with 
the alternative technique wherein, upon routing for 
a signaling packet, each packet switch determines 
an output port to be routed based on a routing 
table provided in advance in the switch. And ac- 
cordingly, hardware construction can be realized 
readily and is suitable for high speed operation. 

Claims 

1. A signaling method for virtual channel connec- 
tion setup/release on a connetion oriented 
packet network in which each terminal acquires 
the virtual channel to transmit a packet to a 
packet switching system and said packet 
switching system sets up a virtual channel 
having a signal bandwidth corresponding to the 
request for transmission of the packet and 
notifies the virtual channel identification to the 
terminal, said signaling method comprising the 
steps of: 

recording, by the terminal, the virtual chan- 
nel identificatier notified from said packet 
switching system and transmitting a message 
packet to the destination terminal by way of 
the virtual channel; 

holding, after the end of the transmission 
of the message packet, the virtual channel for 
a predetermined period of time; 

searching for the virtual channel when the 
terminal tries to transmit the next message 
packet; and 

transmitting, when the virtual channel re- 
mains, the packet by way of the virtual chan- 
nel; 

but performing, when the terminal confirms 
- that the virtual channel does not remain, sig- 
naling to acquire the virtual channel the next 
packet to said packet switching system. 

2. A signaling system for virtual channel connec- 
tion setup/release on a connection oriented 
packet network in which each terminal acquires 
the virtual channel to transmit to a packet to a 



packet switching system and said packet 
switching system sets up a virtual channel 
having a signal bandwidth of such as a number 
of bits or the like corresponding to the request 

5 for transmission of the packet and notifying the 

virtual channel identifier to the terminal, said 
signaling system comprising: 

each terminal including a virtual channel 
disconnection timer for disconnecting the vir- 

10 tual channel provided to the terminal after a 

predetermined period of time after the end of 
the transmission through the virtual channel; 

a signal bandwidth timer for successively 
decreasing the signal bandwidth on the held 

75 virtual channel as the unused time duration of 

the held virtual channel increases; 

virtual channel holding and indicating table 
means for recording the held logic channel 
provided thereto during each holding time; 

20 means for searching, when a packet trans- 

mission is required, said table. and transmitting, 
when it is confirmed that the virtual channel to 
the same called party terminal is held holding 
a necessary signal bandwidth, the packet using 

25 the virtual channel; 

means for performing, when the search 
reveals that the virtual channel to the same 
called party terminal is held but a necessary 
signal bandwidth is not held, signalling to pro- 

30 vide a request to said packet switching system 

to provide the necessary signal bandwidth 
only; and 

means for performing, when the search 
reveals that no virtual channel to the same 
35 called party terminal is detected, signaling to 

provide a request to said packet switching 
system to provide the necessary virtual chan- . 
hel and signal bandwidth. 

40 3. A signaling system for virtual channel connec- 
tion setup/release of a connection oriented 
packet network in which each terminal acquires 
the virtual channel to transmit a packet to a 
packet switching system and said packet 

45 switching system sets up a virtual channel 

having a signal bandwidth such as a number of 
bits or the like corresponding to the request for 
transmission of the packet and notifying the 
virtual channel identifier to the terminal, said 

so signaling system comprising: 

said packet switching system including 
means for notifying said terminal, when sig- 
naling to request transmission of a packet is 
received, routing path from a source terminal 

55 to the destination terminal by performing hop- 

by-hop route search using the address of a 
called party terminal included in the signaling 
from the terminal; 
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each terminal comprising a virtual chainnel 
and a routing path table for storing a virtual 
channel to a called party address already hel- 
dand the routing path of the held virtual chan- 
nel received from said packet switching sys- 5 
tern when there is no held channel for a pre- 
determined period of time after the end of the 
trnsmission through the virtual channel; 

each terminal further comprising means for 
searching, when a packet is to be transmitted, io 
the virtual channel and the relay route path 
table, sending out the packet to the virtual 
channel when a virtual channel corresponding 
to the called party address is detected, the 
packet to the virtual channel, performing, when ;s 
the virtual channel is not existing but the rout- 
ing path to the destination terminal address is 
detected, the signaling with the routing path 
instead of called party address and sending 
out a message packet onto the acquired virtual 20 
channel connected thereby, but delivering, 
when no information is detected in the table, a 
signaling request for transmission of a packet 
to said packet switching system. 

25 

4. A signaling method for VC • connection 
setup/release on a connection oriented packet 
network in which each terminal acquires the 
virtual channel to transmit a- packet to a packet 
switching system and said packet switching 30 
system sets up a virtual channel having a 
signal bandwidth corresponding to the request 
for transmission of the packet and notifies the 
virtual channel identifier to the terminal, said 
signaling method comprising the steps of: 35 

allocating, at said packet switching system, 
to an input port of said packet switch, a num- 
ber of free virtual channels for each output port 
as high speed mode virtual channels; 

allocating, at each terminal, free virtual 40 
channels to the input port of said packet 
switching system as a high speed mode virtual 
channel; 

selecting, when a terminal tries to send a 
packet, a virtual channel applied as the high 45 
speed mode virtual channel instead of acquir- 
ing it from the swiching system and performing 
signaling with the specific virtual channel num- 
ber of the high speed mode virtual channel 
and a called party address on a signaling 50. 
packet to said packet switching system; 

discriminating, in the packet switching sys- 
tem, an output port according to the called 
party address of the received signaling packet, 
and allocating an appropriate virtual channel 55 
and forwarding the packet to the output port; 
and 

thereafter renewing the virtual channels re- 



lationship table between input and output 
ports. 

5. A signaling method for a connection oriented 
packet network as claimed in claim 4, wherein 
the called party address to be placed in the 
signaling packet is replaced with the source 
routing path, which shows the path from the 
source terminal to the destination terminal re- 
cited in claim 3. 

6. A signaling system for VC connection 
setup/release on a connection oriented packet 
network in which each terminal acquires the 
virtual channel to transmit a packet to a packet 
switching system and said packet switching 
system sets up a virtual channel having a 
signal bandwidth corresponding to the request 
for transmission of the packet and notifying the 
virtual channel identifier to the terminal, the 
signaling system comprising: 

said packet switching system including; 
means for renewably allocating, to an input 
port of a packet switching system, some free 
virtual channels for each output port as high 
speed mode virtual channels; 

a free virtual channel table which is exist- 
ing on each import port for a high speed mode 
where the output port number and the free 
virtual channels allocated to the output port are 
registered for high speed mode signaling; 

a header translator table for indicating 
mode information representative of whether in- 
formation received at the input port of said 
packet switching system is a high speed mode 
or an ordinary signaling mode, information re- 
presentative of a virtual channel identifier, an 
output port number, and output port informa- 
tion as virtual channel identifier information at 
the output port number; 
each terminal including; 
a virtual channel and mode table indicating 
called party addresses, virtual channels cor- 
responding to the addresses and held for a 
predetermined period of time after the end of 
the transmission through the virtual channel; 

a free virtual channel table for a high 
speed mode virtual channel in which free vir- 
tual channels of links to the input port of said 
packet switching system are renewably allo- 
cated; and 

means for searching, when a packet is to 
be sent out, said virtual channel and mode 
table for a virtual channel to a called party 
address and sending out a message packet 
through the virtual channel when the virtual 
cnannel is detected, and when the virtual chan- 
nel is not detected, performing the signaling 
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with the appropriate virtual channel identifier 
picked up from the free virtual channel iden- 
tifier table and a called party address on a 
signaling packet to said packet switching sys- 
tem; 5 

said packet switching system including 
means for discriminating an output port in re- 
sponse to the called party address content of 
the received signaling packet, acquiring the 
free high speed mode virtual channel allocated 10 
to the output port and forwarding the signaling 
a packet, and then renewing the virtual chan- 
nels table of the input and output ports. 
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channel is registered, signaling transmission section 
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next packet to the packet switching system. Table 102 
includes, for each destination address, virtual channel 
timer 1 12 for release the virtual channel applied thereto 
after the virtual channel is held for a predetermined 
period of time after it becomes free, and bandwidth 
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becomes free. Each end of a packet transmission, the 
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